developing integrated power quality controller (IPQC) using magnetic flux control is proposed for improving power quality in a microgrid such as the harmonic high penetration, frequent voltage fluctuation and over current phenomenon, For the fundamental, the equivalent impedance of the primary winding is a variable reactor. MPC is applied into IPQC to regulate the supply current and the load voltage to the desired reference signals in spite of the existence of harmonic distortions in the supply voltage and the load current, possible sags or swells in the supply voltage, and variations in the load current. The design of the MPC controller is subsequently analyzed in details. The simulation studies are finally presented to verify the performance of MPC.
Introduction
The power supply of high quality and reliability is required for the instruments and devices used in manufacture, integration and testing, especially electrical performance measurement and test of the spacecraft, and thereby power distribution systems that can supply excellent power quality are needed for aerospace manufacturing enterprises and research institutes. However, the increasing uses of power electronics in industrial production and people's daily life bring numerous harmonics and disturbances into power networks, and generate kinds of power quality problems in power distribution systems such as voltage and current harmonic distortions, voltage sags and/or swells and voltage fluctuations. These problems become more and more complicated and will cause malfunctioning of instruments, apparatus and facilities. So it is necessary to install advanced compensating devices into a power distribution system to satisfy some particular users' high demand.
Model predictive control (MPC) is an advanced method of process control that has been in use in the process industries in chemical plants and oil refineries since the 1980s. In recent years it has also been used in power system balancing models. Model predictive controllers rely on dynamic models of the process, most often linear empirical models obtained by system identification. The main advantage of MPC is the fact that it allows the current timeslot to be optimized, while keeping future timeslots in account. This is achieved by optimizing a finite time-horizon, but only implementing the current timeslot. MPC has the ability to anticipate future events and can take control actions accordingly. PID and LQR controllers do not have this predictive ability. MPC is nearly universally implemented as a digital control, although there is research into achieving faster response times with specially designed analog circuitry.
Literature Survey
In this context, in order to maximize the operational efficiency of the distributed energy resources (DERs) and take full advantage of distributed power generation, as an effective means of integrating DERs into the traditional power grid, microgrid is presented, which can enhance the local customer power supply reliability and system performance, reduce the impact on large power grid, and minimize the system losses. Microgrid has good environmental and economical benefits and has attracted more and more attentions of power researchers .in [1] - [6] . However, the power quality problem of microgrid is much more serious than that of the traditional grid because of the intermittency and randomness of DERs, the high penetration between conventional grid and microgrid, the diversity of DERs, load, energy conversion unit, storage, and operating state. Microgrid power quality has the following unique features compared with the conventional power grid [7] - [12] . This paper in [13] shows the application of the model predictive controller (MPC) on Photovoltaic system using quasi-Z-source inverter (QZSI). The QZSI is a cheap, simple, and a single stage approach for PV arrays. Using the MPC, the output current is regulated based on the reference power. Also, the QZSI inductor current and capacitor voltage are manipulated based on the same cost function. The simulation results using MATLAB simulink confirm the effectiveness of this controller and the advantages of the MPC as a simple and powerful method for power electronics converter, where the same controller is used to control both inverter sides (DC-side and AC-side) using the same cost minimization function.
The paper presented in [14] the state space averaged model of a fuel cell -ultracapacitro hybrid structure. The dynamic model predictive control is designed for FC-UC hybrid structure, which maintains load side requirement and voltage across ultra capacitor. The single MPC controller in outer loop is used to find the reference values for fuel cell and ultra capacitor currents which are used as references for inner PI control loop and is practical implementable. Load estimator implemented in simulation is powerful enough to estimate load variation effectively. Future work is aimed to practical implementation of the MPC based controller for FC-UC hybrid combination with proper inner loop control.
Existing Method
There must be some losses when the novel variable reactor system with inverter operates normally and the inverter will absorb active power to maintain the DC voltage constant. The dclink voltage control schematic diagram of the variable reactor is given in fig.1 : 
Proposed Method
In proposed we have compare the MPC and the conventional PI controller.MPC we have merits of power flow control, fault current limiter, voltage compensation, harmonic isolation. The novel integrated power quality controller can be installed in series and parallel in microgrid or point of common couplings (PCC) showed in Fig.2 . For simplicity, the IPQC is installed in PCC. the three-phase detailed system configuration of the integrated power quality controller with transformer and inverter. Us and Ls represent the source voltage and impedance of conventional power supply, respectively. The passive filters, which have the function of absorbing the harmonics, are shunted in both sides. Ud is the voltage of DC side of the inverter. The microgrid contains a harmonic load, a Photovoltaic cell system, battery storage system and a normal load. The harmonic load are inject in traditional grid side for first condition and harmonic load are injected in microgrid side in second condition and the THD value for both the case are recorded by using PI controller and MPC. 
Conclusion:
The proposed MPC control schemes offers a low THD in second conditions whilst compared with first harmonics conditions. Load based problems gives more power quality issues because of power filters injection can't be meet load balance over source side balance. In this proposed MPC scheme is gives improved harmonics balancing 9.47% in load balancing issues of second harmonics conditions. Proposed controller gives more attention in second case of load harmonics injection. Simulation results were proved using MATLAB / Simulink Results.
